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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide wood chip charcoal having a soil amendment effect 
and a phosphatic fertilizer effect and the production of the wood chip charcoal and also, to 
provide the treatment of a waste mushroom culture medium and the carbonization product of 
the waste mushroom culture medium, that is obtained by the treatment. 
SOLUTION: Each piece of this wood chip charcoal contains a water-soluble phosphate(s) 
deposited on the surface or on the insides of pores. This production of the wood chip charcoal 
comprises adding a powdery water-soluble phosphate(s) or its aq. solution to wood chips and 
heating the resulting wood chips in an oxygen-deficient state to carbonize the wood chips. This 
treatment of a waste mushroom culture medium comprises adding a powdery water-soluble 
phosphate(s) or its aq. solution to the waste mushroom culture medium and heating the 
resulting waste medium in an oxygen-deficient state to carbonize wood chips in the waste 



medium. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Woody split charcoal, wherein phosphate meltable to water is supported in the surface 
of woody split charcoal, or fine pores. 

[Claim 2]The woody split charcoal according to claim 1 which is what has adhered to woody 
split charcoal with woody split exudate in which said phosphate oozed out from a woody split. 
[Claim 3]The woody split charcoal according to claim 1 or 2 used as condensed phosphate 
meltable [ phosphate / said ] to water in at least a part. 

[Claim 4]The woody split charcoal according to any one of claims 1 to 3 which is that in which 
said phosphate contains both condensed phosphate and an orthophosphate. 
[Claim 5]The woody split charcoal according to any one of claims 1 to 4 in which said 
phosphate is potassium phosphate or/and magnesium phosphate. 

[Claim 6]The woody split charcoal according to any one of claims 1 to 5 with which said 
phosphate is assisted in adhesion in a woody split with an inorganic oxide. 
[Claim 7]The woody split charcoal according to any one of claims 1 to 6 in which said woody 
split is a sawdust or a wood chip. 

[Claim 8]Manure containing one woody split charcoal of said claims 1 thru/or 7. 
[Claim 9]A manufacturing method of woody split charcoal adding solution of water-soluble- 
phosphoric-acid salt powder or a water-soluble-phosphoric-acid salt to a woody split, heating 
to it where supply of oxygen is lessened, and making it carbonize a woody split. 
[Claim 10]A manufacturing method of woody split charcoal heating and carbonizing a woody 
split where supply of oxygen is lessened, and adding solution of a water-soluble-phosphoric- 
acid salt to woody split charcoal before cooling. 

[Claim 1 1]A manufacturing method of the woody split charcoal according to claim 9 or 10 in 
which said solution phosphate is potassium salt. 

[Claim 12]A disposal method of a mushroom waste culture medium adding solution of water- 
soluble-phosphoric-acid salt powder or a water-soluble-phosphoric-acid salt to a mushroom 
waste culture medium, heating to it where supply of oxygen is lessened after that, and making it 
carbonize a woody split in said mushroom waste culture medium. 

[Claim 13]Mushroom waste culture-medium carbide containing a woody split with which 
phosphate meltable to water was supported by adding a water-soluble-phosphoric-acid salt to 
a mushroom waste culture medium, and being heated where supply of oxygen is lessened. 
[Claim 14]The mushroom waste culture-medium carbide according to claim 13 in which said 
solution phosphate is potassium phosphate or magnesium phosphate. 

[Claim 15]The mushroom waste culture-medium carbide according to claim 13 or 14 used as 
condensed phosphate meltable [ phosphate / said ] to water in at least a part. 
[Claim 16]Manure containing the mushroom waste culture-medium carbide according to any one 
of claims 1 3 to 15. 



2008/03/26 



JP,10-017390 ? A [DETAILED DESCRIPTION] 
DETAILED DESCRIPTION 



1/9 ^— V 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manure containing woody split charcoal and 
a manufacturing method for the same, the disposal method of a mushroom waste culture 
medium and woody split charcoal, or mushroom waste culture-medium carbide. 
[0002] 

[Description of the Prior Art]Woody split charcoal is known from the former. And it is known by 
mixing this xylon coal into soil that water permeability will be improved. However, only the soil 
improvement effect is demonstrated only with woody split charcoal. 

[0003]the former — a hackberry — the culture medium which uses a sawdust, rice bran, etc. as 
the main ingredients is used for cultivation of mushrooms, such as a mushroom. Although 
reusing a used culture medium is also considered, the used culture medium (waste culture 
medium) of ******** is discarded as agricultural production waste. In recent years, by the 
increase in the amount of consumption of a mushroom, the increase in the kind of mushroom 
produced, etc., there is also much quantity of the culture medium discarded and the processing 
poses a problem. Disposal methods of a mushroom waste culture medium include some which 
are shown in JP,4-325484,A and JP,8-181,A, for example. The former method heats and 
carbonizes the waste bacteria bed after growing a mushroom, inoculates and cultivates a soil 
bacillus to this, and obtains the carbonization waste bacteria bed which holds a soil bacillus. The 
latter method carries out agitation mixing of the usefulness microbial population which combines 
aerobic bacteria and an anaerobic microorganism to the mushroom waste culture medium after 
mushroom cultivation, carries out fermentation treatment to it, and uses it as manure or feed. 
[0004] 

[Problem(s) to be Solved by the Invention]Only the soil improvement effect is demonstrated 
only with the woody split charcoal mentioned above. Conventionally phosphatic fertilizer is used 
and the state thing of orthophosphoric acid is common as phosphoric acid, however — combine 
with the metal in soil, for example, calcium, iron, aluminum, etc., and orthophosphoric acid forms 
a poorly soluble salt — what is called — it unavaiiable-forrrHzes. For this reason, the utilization 
efficiency as an effect-of-fertilizer ingredient to the crops of the nature manure of phosphoric 
acid fertilized into soil is as low as about 10 to 15%, and the remaining about 90 to 85% is a 
phosphoric acid compound which became poor solubility and has been unavailable-form-ized in 
soil. The factor used as insoluble phosphate is in the ease of contact with the metal ion in soil, 
this invention person thought that formation of the insoluble phosphoric acid compound 
combined with the metal in soil could be controlled, when phosphate could be fertilized with the 
gestalt which can control contact with the metal ion in soil to some extent. 
[0005]By using woody split charcoal as a substrate, the 1st purpose of this invention can 
control to some extent that have the soil improvement effect and phosphate combines with the 
metal in soil, and provides the manure containing woody high split charcoal, a manufacturing 
method for the same, and the woody split charcoal of the phosphatic fertilizer effect. With the 
disposal method of a mushroom waste culture medium as shown in above-mentioned JP.4- 
325484,A and JP,8-181,A, although processing of a waste culture medium can be performed, in 
the waste culture medium, there are many lignin and fibers and they have the problem that time 
cuts, by the processing using a microorganism. 

[0006] Processing of a mushroom waste culture medium is easy for the 2nd purpose of this 
invention, and the woody split in a culture medium is used, The mushroom waste culture- 
medium carbide manufactured by the disposal method of a mushroom waste culture medium and 
this which can manufacture the mushroom waste culture-medium carbide which is provided with 
the soil improvement effect and contains the woody high split charcoal of the phosphatic 
fertilizer effect is provided. 
[0007] 

[Means for Solving the Problem]What attains the 1st purpose of the above is woody split 
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charcoal in which phosphate meltable to water is supported in the surface of woody split 
charcoal, or fine pores. And said phosphate has adhered to woody split charcoal with woody 
split exudate which oozed out from a woody split for example. Said phosphate is solidified in the 
state where it invaded in fine pores, for example. Said phosphate is condensed phosphate 
meltable to water, for example. Said phosphate is magnesium phosphate or potassium 
phosphate, for example. As for said phosphate, it is preferred that it is what consists of both 
condensed phosphate and an orthophosphate. As for said phosphate, it is preferred that they 
are both magnesium phosphate and potassium phosphate. It is the manure containing above- 
mentioned woody split charcoal which attains the 1st purpose of the above. 
[0008]What attains the 2nd purpose of the above is a disposal method of a mushroom waste 
culture medium which adds solution of water-soluble-phosphoric-acid salt powder or a water- 
soluble-phosphoric-acid salt to a mushroom waste culture medium, heats to it where supply of 
oxygen is lessened after that, and makes it carbonize a woody split in said mushroom waste 
culture medium. It is mushroom waste culture-medium carbide containing a woody split with 
which phosphate meltable to water was supported which attains the 2nd purpose of the above 
by adding a water-soluble-phosphoric-acid salt to a mushroom waste culture medium, and being 
heated where supply of oxygen is lessened. Then, manure containing refining wood quality split 
charcoal and it using refining wood quality split charcoal or a mushroom waste culture medium 
of this invention is explained. Phosphate meltable to water is supported by refining wood quality 
split charcoal of this invention. In particular, in this woody split charcoal, phosphate has adhered 
to woody split charcoal with woody split exudate which oozed out from a woody split at the 
time of formation of woody split charcoal. Woody split exudate which oozed out from a woody 
split at the time of formation of woody split charcoal is what is called a tar. With such exudate, 
it does not secede from phosphate easily more easily than woody split charcoal. It may invade 
in fine pores of woody split charcoal, and may solidify, and some phosphate may be in the state 
where it does not break away easily. 

[0009] As a diameter, about 0.1-10 mm is preferred for woody split charcoal, and 0.5-5 mm is 
preferred for it especially. Shape of woody split charcoal is not limited to a sphere, and the 
above-mentioned numerical value is converted from volume. As a size of woody split charcoal, 
0.05-1 00-mm 3 is preferred and 0.1-40-mm 3 is preferred especially. Especially woody split 
charcoal serves as a gestalt which held a gestalt which a woody split has to some extent, 
unless it grinding-izes. Therefore, what is even if it leaves the so-called gestalt of a woody split 
which does not perform grinding treatment etc. to some extent as woody split charcoal is 
preferred. Since woody split charcoal is porosity, an opening is formed between soil and this 
opening is effective also because of growth of a microorganism and growth of a root of crops. 
[0010] As for phosphate, it is preferred that at least a part serves as condensed phosphate 
meltable to water. In the state of condensed phosphate, it does not combine with metal in 
direct soil, for example, calcium, iron, aluminum, etc., but an operation which blocks metal in soil, 
for example, calcium, iron, and aluminum is further demonstrated by the metal blockade 
operation which condensed phosphate has. Crops can also absorb condensed phosphate 
directly. If it dissolves in water, alt.** of the condensed phosphate will be carried out, but not all 
carry out alt.** of it rapidly, and carry out alt.** gradually. Also in this point, there are few 
dangers of forming metal in soil and a salt of insolubility rapidly. 

[001 1] As phosphate, as long as it is meltable to water, what kind of thing may be used. As basic 
metal to contain, alkaline metals, such as sodium and potassium, are preferred and potassium is 
preferred especially. An addition of potassium manure can be lessened by using potassium. It is 
preferred to contain magnesium. By containing magnesium, absorption of phosphoric acid to 
crops becomes better. Therefore, it is containing both potassium and magnesium as basic metal 
preferably especially. A gestalt of which condensed phosphate of polyphosphate, 
metaphosphate, and ultra phosphate may be sufficient as a gestalt of condensed phosphate, and 
these complexes may be sufficient as it. As for phosphate, although all may serve as condensed 
phosphate, it is preferred that a part is an orthophosphate (available form phosphate). Such an 
orthophosphate (available form phosphate) demonstrates a compound operation with condensed 
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phosphate by including such phosphate, although it is easy to combine with metal in soil. About 
5 to 30% of the amount of orthophosphates (available form phosphate) in supported phosphate 
is suitable. It is preferred that not less than 50% of phosphate is condensed phosphate. 
[0012]As for some phosphate, it is desirable that it is in the state where invade in fine pores of 
woody split charcoal, solidify, and it does not break away easily. As a support gestalt of 
phosphate, it is restricted to a gestalt which adhered with exudate of the above woody split 
charcoal, and a part of foil, for example, phosphate, may be in the state where it does not break 
away from woody split charcoal easily, by having invaded in fine pores of woody split charcoal, 
and having solidified. As a holding amount of condensed phosphate of woody split charcoal, the 
phosphatic fertilizer effect becomes high so that it is large, but since probability that fine pores 
of a woody split are blockaded with phosphate also becomes high conversely, about 3 to 20% of 
the weight of refining wood quality split charcoal weight is preferred, and 5 to 15% is preferred 
especially. As for phosphate, woody split charcoal may be assisted with adhesion with an 
inorganic oxide (for example, silicon oxide). 

[001 3] Refining wood quality split charcoal of this invention can be used as base resin of manure 
as phosphatic fertilizer. Refining wood quality split charcoal of this invention is added in other 
manure, and it is good also as compound and mixed fertilizer. Manure here shows what 
demonstrates a fertilizer effect, it is not limited to the so-called required thing of manure 
registration, and a soil conditioner without the necessity for such registration is also included. 
Refining wood quality split charcoal of this invention can be used as an additive agent for soil. 
As an addition of refining wood quality split charcoal in manure of this invention, although other 
manure which are blended is different also by a use of manure, about 10 to 100% is still more 
preferred for them. As other manure (other ingredients of compound and mixed fertilizer) 
blended, animal organic fertilizers, such as vegetable organic fertilizers, such as an organic 
fertilizer, for example, a soybean oil cake etc., and meat and bone meal, can be considered. 
[0014]Especially when using refining wood quality split charcoal of this invention as a soil 
conditioner, about 5 to 30% is preferred 2 to 50%. It is preferred that fine pores of refining wood 
quality split charcoal are not plugged up thoroughly, and it is preferred that it is especially not 
less than 50% not less than 30% of a void content of fine pores of woody split charcoal which a 
void content specifically formed in the state where phosphate is not supported. 
[0015]Next, this invention refining wood quality split charcoal and a manufacturing method for 
the same are explained. A manufacturing method of the 1st woody split charcoal is explained. 
First, a dry woody split is prepared, solution which added water or a required compound to this 
is sprinkled to a woody split, and a process which makes a woody split absorb moisture is 
performed. As a woody split, a sawdust or a wood chip is used suitably. As a wood chip, it may 
be based on which methods, such as a grinding thing and debris. As a diameter of a woody split, 
about 0.1-5 mm is preferred, and 1-3 mm is preferred especially. Shape of a woody split is not 
limited to a sphere and the above-mentioned numerical value is converted from volume. As a 
size of a woody split, 0.1-100-mm 3 is preferred and 0.5-40-mm 3 is preferred especially. 
[0016]As a spraying method, what kind of thing may be used, for example, spray spraying can be 
used. As solution which added a required compound, solution containing a phosphate anion and 
acetate ion is preferred. About 1 to 30% of acetate ion concentration in this solution is suitable, 
and about 0.1 to 10% of phosphate anion concentration is suitable. By using such a thing, many 
of phosphate supported by woody split charcoal can be used as condensed phosphate, the 
inside of solution which added water or a required compound — silica — sol may be added and 
adhesion of phosphate may be assisted. 

[0017]silica — what can use a publicly known thing as sol and makes water carrier fluid 
especially being preferred, and specifically, Colloidal silica (the Nissan chemicals incorporated 
company make, trade name snow textile), Ethyl silicate (Monsanto Japan, Inc., trade name sill 
ester) made into carrier fluid, hydrolysis ethyl silicate (Monsanto Japan, Inc., trade name 
hydrolysis sill ester), etc. can use alcohol conveniently, silica — by being heated, sol serves as 
silicon oxide and adheres to woody split charcoal. 

[0018]Next, water-soluble-phosphoric-acid salt powder is added and agitated to a thing which 
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made a woody split absorb moisture as mentioned above. As water-soluble-phosphoric-acid 
salt powder, potassium phosphate powder, magnesium phosphate powder, sodium phosphate 
powder, etc. can be used, and preferably, it is potassium phosphate powder and is a mixture of 
potassium phosphate powder and magnesium phosphate powder especially preferably. And 
powder adheres to a woody split which absorbed moisture by adding and agitating water- 
soluble-phosphoric-acid salt powder, above — silica — adhesion of phosphate will become 
more certain if sol is made to adhere to a woody split beforehand. 

[0019]Without making it dry, if it puts in another way while it has been in a state to which a 
woody split absorbed moisture and powder adhered, it heats, where supply of oxygen is 
lessened, and a woody split is carbonized. A carbonization process of this woody split can be 
performed by using a conventional method and a device (woody split carbonization apparatus). 
As cooking temperature in a carbonization process, it carries out at about 1 50-600 **. In this 
carbonization process, I think that phosphate added with exudate which exudes from a woody 
split adheres to woody split charcoal. It dissolves by heating phosphate and it is expected that 
the part invades in fine pores of woody split charcoal. By heating phosphate, dehydration 
condensation happens and at least some added phosphate turns into condensed phosphate. By 
cooling woody split charcoal which such a carbonization process ended, refining wood quality 
split charcoal of this invention is manufactured. 

[0020]Next, a manufacturing method of the 2nd woody split charcoal is explained. First, a dry 
woody split is prepared and solution of a water-soluble-phosphoric-acid salt is added to this. 
As solution of a water-soluble-phosphoric-acid salt, potassium phosphate solution, magnesium 
phosphate solution, sodium phosphate solution, etc. can be used, and preferably, it is potassium 
phosphate solution and is a mixed water solution of potassium phosphate and magnesium 
phosphate especially preferably. 

[0021]What kind of thing may be used for addition of solution, for example, it can use spray 
spraying, the silica above in the above-mentioned solution — sol may be added and adhesion of 
phosphate may be assisted. And without drying a woody split which added solution in this way, 
as mentioned above, where supply of oxygen is lessened, it heats, and a woody split is 
carbonized. Thereby, refining xylon coal of this invention is manufactured. 
[0022]Next, a manufacturing method of the 3rd woody split charcoal is explained. First, a dry 
woody split is prepared, where supply of oxygen is lessened, it heats, and a woody split is 
carbonized. A carbonization process of this woody split can be performed by using a 
conventional method and a device (carbonization apparatus). As cooking temperature in a 
carbonization process, it carries out at about 150-600 **. And if it puts in another way before 
woody split charcoal is cooled, woody split charcoal will add solution of a water-soluble- 
phosphoric-acid salt in the state where heat retaining is carried out. Although it is preferred 
that woody split charcoal is expensive as a heat retaining temperature, about 1 50-500 ** thinks 
that it is suitable. As solution of a water-soluble-phosphoric-acid salt, potassium phosphate 
solution, magnesium phosphate solution, sodium phosphate solution, etc. can be used, and 
pre f era b|y, it is potassium phosphate solution and is a mixed water solution of potassium 
phosphate and magnesium phosphate especially preferably. 

[0023]What kind of thing may be used for addition of solution, for example, it can use spray 
spraying. Woody split charcoal serves as a gestalt which has much fine pores by being 
carbonized. If the above-mentioned solution is added here, heat of woody split charcoal will dry 
and the solution will be solidified at the same time it invades in fine pores. Thus, woody split 
charcoal which has the phosphate solidifying material which invaded in fine pores of woody split 
charcoal can be manufactured. Addition of solution serves also as a cooling process of woody 
split charcoal in this method. Since time when added phosphate is heated is short compared 
with the 1 st method, condensation-ization of phosphate is considered to be things fewer than 
woody split charcoal by the 1st method, but a part still serves as condensed phosphate. 
[0024] Next, manure and a soil conditioner using a disposal method of a mushroom waste culture 
medium and a mushroom waste culture medium of this invention are explained. A disposal 
method of a mushroom waste culture medium of this invention adds solution of water-soluble- 
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phosphoric-acid salt powder or a water-soluble-phosphoric-acid salt to a mushroom waste 
culture medium, where supply of oxygen is lessened after that, it heats it to it, and it makes it 
carbonize a woody split in a mushroom waste culture medium. And manure or a soil conditioner 
using a mushroom waste culture medium of this invention contains a woody split with which 
phosphate meltable to water was supported by adding a water-soluble-phosphoric-acid salt to 
a mushroom waste culture medium, and being heated where supply of oxygen is lessened. 
[0025]A mushroom culture medium has that common which used a sawdust and rice bran as 
the main ingredients and with which starch, water, and other nutrients were mixed by this. Wood 
used as material of a sawdust is chosen by mushroom to grow. For example, wood, such as a 
broad-leaved tree which contains comparatively many tannin in a culture medium for shiitake 
mushroom and nameko mushrooms, for example, a Japanese oak, the Japanese oak, Side, SHII, 
Buna, chebulae fructus, and a chestnut, is preferred. In a culture medium for oyster mushrooms, 
wood', such as a broad-leaved tree with comparatively little tannin, for example, poplar, a willow, 
a hackberry, an alder, TOCHI, a cherry, a walnut, and Howe, is preferred. In a culture medium for 
enoki mushrooms, all the above-mentioned broad-leaved trees and a needle-leaf tree from 
which oil and fat content was removed further suitably are used. In this invention, a waste 
culture medium which used a sawdust for cultivation of what kind of mushroom when it was a 
certain amount of thing which carries out quantity content can be used. Naturally a mushroom 
culture medium which is not used for cultivation can also be used. 

[0026]And the above mushroom culture media are discarded as agricultural wastes, after 
growing a mushroom. In this invention, since a mushroom waste culture medium which is such 
agricultural wastes is used, processing of waste and its effective use can be aimed at. To such 
a mushroom waste culture medium, solution of water-soluble-phosphoric-acid salt powder or a 
water-soluble-phosphoric-acid salt is added. If a waste culture medium is in a state which is 
absorbing a certain amount of moisture, water-soluble-phosphoric-acid salt powder will be 
added. Moderate water may be added before water-soluble-phosphoric-acid salt powder 
addition. 

[0027]When a waste culture medium is fully dry, after adding solution of a water-soluble- 
phosphoric-acid salt or adding water of the specified quantity, water-soluble-phosphoric-acid 
salt powder is added. When adding water, solution which added a required compound may be 
used. As solution, solution containing a phosphate anion and acetate ion is preferred. About 1 to 
30% of acetate ion concentration in this solution is suitable, and about 0.1 to 10% of phosphate 
anion concentration is suitable. By using such a thing, many of phosphate supported by waste 
culture-medium carbide manufactured can be used as condensed phosphate, the inside of 
solution which added water or a required compound — silica — sol may be added and adhesion 
of phosphate may be assisted. 

[0028]As water-soluble-phosphoric-acid salt powder, potassium phosphate powder, magnesium 
phosphate powder, sodium phosphate powder, etc. can be used, and preferably, it is potassium 
phosphate powder and is a mixture of potassium phosphate powder and magnesium phosphate 
powder especially preferably. And powder or solution adheres to a woody split (sawdust) in a 
waste culture medium by adding and agitating water-soluble-phosphoric-acid salt powder or 
solution. 

[0029]And without making it dry, if it puts in another way while it has been in a state to which a 
woody split (sawdust) in a waste culture medium absorbed moisture, and a water-soluble- 
phosphoric-acid salt adhered, it heats, where supply of oxygen is lessened, and a waste culture 
medium (woody split) is carbonized. A carbonization process of this waste culture medium can 
be performed by using a conventional method and a device (carbonization apparatus), as 
mentioned above. As cooking temperature in a carbonization process, it carries out at about 
1 50-600 **. In this carbonization process, I think that phosphate added with exudate which 
exudes from a woody split adheres to woody split charcoal. It dissolves by heating phosphate 
and it is expected that the part invades in fine pores of woody split charcoal. By heating 
phosphate, dehydration condensation happens and some added phosphate turns into condensed 
phosphate. As for phosphate, although all may serve as condensed phosphate, it is preferred 
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that at least a part is an orthophosphate (available form phosphate). 

[0030]Mushroom waste culture-medium carbide manufactured in this way contains refining 
wood quality split charcoal (refining sawdust charcoal) which supported condensed phosphate 
meltable to water which was mentioned above. Phosphate has adhered to woody split charcoal 
with woody split exudate in which this woody split charcoal oozed out from a woody split at the 
time of formation of woody split charcoal. Woody split exudate which oozed out from a woody 
split at the time of formation of woody split charcoal is what is called a tar. With such exudate, 
it does not secede from phosphate easily more easily than woody split charcoal. As for 
phosphate, waste culture-medium carbide may be assisted with adhesion with an inorganic 
oxide (for example, silicon oxide). A method used in refining wood quality split charcoal 
mentioned above can be used for this method. 

[0031] After such a carbonization process is completed, waste culture-medium carbide using a 
mushroom waste culture medium of this invention is manufactured by cooling. Waste carbide 
can be used as manure. Manure here shows what demonstrates a fertilizer effect, it is not 
limited to the so-called required thing of manure registration, and a soil conditioner which it is 
[ of such registration ] necessary is also included. In other words, refining wood quality split 
charcoal of this invention can be used as an additive agent for soil, its base resin, or sub**. 
[0032]Although a holding amount of condensed phosphate of waste culture-medium carbide is 
influenced by a state before a presentation of a waste culture medium, and processing, etc. and 
it seems that exact control is not easy, the phosphatic fertilizer effect becomes high, so that it 
is large. And mushroom waste culture-medium carbide of this invention can be used as 
phosphatic fertilizer as it is. Waste culture-medium carbide of this invention is added in other 
manure, and it is good also as compound and mixed fertilizer. Although it is different with other 
manure (material) blended as an addition of waste culture-medium carbide in manure (additive 
agent for soil) of this invention, about 10 to 80% is preferred. As other manure blended, animal 
organic fertilizers, such as vegetable organic fertilizers, such as an organic fertilizer, for 
example, a soybean oil cake etc., and meat and bone meal, can be considered. 
[0033] 

[Example]Next, the concrete example of this invention is described. 

(Example 1) Spray spraying of the water 700g was carried out at the sawdust, having prepared 5 
kg of dry sawdusts (that whose things with a particle diameter of 0.6-1 mm are 50 to 60% and 
the particle diameter of 1-2 mm is 30 to 40%), and agitating in the carbonization apparatus 
provided with the churning function. Then, the potassium phosphate powder 500g was added, 
making churning maintain. And the carbonization apparatus was lit, where supply of oxygen is 
lessened, it heated, and the sawdust was carbonized. This obtained about 3 kg of refining wood 
quality split charcoal (sawdust charcoal, Example 1) of this invention. The refining wood quality 
split charcoal 10g of Example 1 was added and agitated in 1000 ml of water, and the phosphate 
anion concentration (orthophosphoric acid ion concentration) which extracted water and was 
eluted 24 hours afterward, and the eluted total phosphorus acid concentration were measured. 
Total phosphorus acid concentration was 785.0mg/l., and phosphate anion concentration was 
1 55.5mg/l. From both difference, condensed-phosphoric-acid concentration became 629.5 mg/l. 
Phosphate anion concentration (orthophosphoric acid ion concentration) was measured by the 
following methods. Sulfuric acid is added in the extracted water and it is made acidity. An 
ammonium molybdate solution is added to this. A stannous chloride (reducing agent) is added. 
And the absorbance was measured with the color comparator and phosphoric acid 
concentration was computed from the analytical curve. Total phosphorus acid concentration 
was measured by the following methods. Nitric acid and perchloric acid are added to the 
extracted water, it heats, and condensed phosphoric acid is hydrolyzed. It adds with sodium 
hydroxide, and sulfuric acid is added and it is made acidity, after neutralizing. An ammonium 
molybdate solution is added to this. A stannous chloride (reducing agent) is added. And the 
absorbance was measured with the color comparator and phosphoric acid concentration was 
computed from the analytical curve. 

[0034](Example 2) In the carbonization apparatus provided with the churning function, 5 kg of 
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dry sawdusts (it is the same as Example 1 ) were prepared, and spray spraying of the water 700g 
was carried out at the sawdust, agitating. Then, the potassium phosphate powder 250g and the 
magnesium phosphate powder 250g were added, making churning maintain. And the 
carbonization apparatus was lit, where supply of oxygen is lessened, it heated, and the sawdust 
was carbonized. This obtained about 3 kg of refining wood quality split charcoal (sawdust 
charcoal) of this invention. 

[0035](Example 3) In the carbonization apparatus provided with the churning function, 5 kg of 
dry sawdusts (it is the same as Example 1) were thrown in, and spray spraying of the potassium 
phosphate solution 700g (20% of potassium phosphate concentration) was carried out, agitating. 
And the carbonization apparatus was lit, where supply of oxygen is lessened, it heated, and the 
sawdust was carbonized. This obtained about 3 kg of refining wood quality split charcoal 
(sawdust charcoal) of this invention. 

[0036](Example 4) Spray spraying of the solution 700g which contains acetic acid and 
phosphoric acid in the piece of a sawdust was carried out, preparing and agitating 5 kg of dry 
sawdusts (it is the same as Example 1) in the carbonization apparatus provided with the 
churning function. The acetic acid concentration in solution is 10%. 
Phosphoric acid concentration was 1%. 

Then, the potassium phosphate powder 500g was added, making churning maintain. And the 
carbonization apparatus was lit, where supply of oxygen is lessened, it heated, and the sawdust 
was carbonized. This obtained about 3 kg of refining wood quality split charcoal (sawdust 
charcoal) of this invention. The refining wood quality split charcoal 10g of Example 4 was added 
and agitated in 1 000 ml of water, and the phosphate anion concentration (orthophosphoric acid 
ion concentration) which extracted water and was eluted 24 hours afterward, and the eluted 
total phosphorus acid concentration were measured. Total phosphorus acid concentration was 
925.3mg/l. f and phosphate anion concentration was 118.1mg/l. From both difference, 
condensed-phosphoric-acid concentration became 807.2 mg/l. The same method as Example 1 
was used for phosphate anion concentration and total phosphorus acid concentration. 
Compared with Example 1 , I think that phosphoric acid in a spraying water solution is 
incorporated from total phosphorus acid concentration being high. Since condensed- 
phosphoric-acid concentration is also high compared with Example 1 , I think that condensation- 
ization of phosphate was promoted. 

[0037](Example 5) In the carbonization apparatus provided with the churning function, prepare 5 
kg of dry sawdusts (it is the same as Example 1), and, agitating, the piece of a sawdust silica 
— sol — spray spraying of the water 700g which added the liquid 25g (they are content, the 
viscosity of 1-3 cps, specific gravity 1.12-1.14, and a nebula fluid about a small amount of 
chlorides as the Nissan chemicals incorporated company make, the trade name snow textile O, 
about 20% of a silicon oxide content, about 80% of water, and stabilizer) was carried out. Then, 
the potassium phosphate powder 500g was added, making churning maintain. And the 
carbonization apparatus was lit, where supply of oxygen is lessened, it heated, and the sawdust 
was carbonized. This obtained about 3 kg of refining wood quality split charcoal (sawdust 
charcoal) of this invention. 

[0038](Example 6) while preparing and agitating 5 kg of dry sawdusts (the same as Example 1) in 
the carbonization apparatus provided with the churning function — a sawdust — silica sol — 
spray spraying of the water 700g which added the liquid 25g (the same as Example 5) was 
carried out. Then, the potassium phosphate powder 250g and the magnesium phosphate powder 
250g were added, making churning maintain. And the carbonization apparatus was lit, where 
supply of oxygen is lessened, it heated, and the sawdust was carbonized. This obtained about 3 
kg of refining wood quality split charcoal (sawdust charcoal) of this invention. 
[0039](Example 7) while preparing and agitating 5 kg of dry sawdusts (the same as Example 1) in 
the carbonization apparatus provided with the churning function — the piece of a sawdust 
about 10% of the weight of acetic acid and about 1% of the weight of phosphoric acid, and about 
5% of the weight of silica — sol — spray spraying of the solution 700g containing liquid (the 
same as Example 5) was carried out. The acetic acid concentration in solution is 10%. 
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Phosphoric acid concentration was 1%. 

Then, the potassium phosphate powder 250g twist magnesium phosphate powder 250g was 
added, making churning maintain. And the carbonization apparatus was lit, where supply of 
oxygen is lessened, it heated, and the sawdust was carbonized. This obtained about 3 kg of 
refining wood quality split charcoal (sawdust charcoal) of this invention. 

[0040](Example 8) In a carbonization apparatus, 1 kg of dry sawdusts (it is the same as Example 
1) are prepared, The carbonization apparatus was lit, where supply of oxygen is lessened, it 
heated, and the sawdust was carbonized, and it took out from the carbonization apparatus, and 
before cooling, spray spraying of the potassium phosphate solution 150g (20% of potassium 
phosphate concentration) was carried out, and the refining wood quality split charcoal (sawdust 
charcoal) of this invention was manufactured. 

[0041](Example 9) In a carbonization apparatus, 1 kg of dry sawdusts (it is the same as Example 
1) are prepared, The carbonization apparatus was lit, where supply of oxygen is lessened, it 
heated, and the sawdust was carbonized, and it took out from the carbonization apparatus, and 
before cooling, spray spraying of the phosphoric acid solution 150g (16% of potassium phosphate 
concentration, 4% of magnesium phosphate concentration) was carried out, and the refining 
wood quality split charcoal (sawdust charcoal) of this invention was manufactured. 
[0042](Exampie 10) The enoki mushroom waste culture medium was prepared. The enoki 
mushroom waste culture medium is in the state where it absorbed moisture to some extent, a 
sawdust, rice bran, etc. are contained, and the content of a sawdust is about 60 % of the weight. 
The particle diameter of the sawdust was an about about 1-3-mm thing. 
The potassium phosphate powder 500g was added supplying and agitating 5 kg of enoki 
mushroom waste culture media in the carbonization apparatus provided with the churning 
function. And the carbonization apparatus was lit, where supply of oxygen is lessened, it heated, 
and the waste culture medium was carbonized. This obtained about 2 kg of enoki mushroom 
waste culture-medium carbide (refining wood quality split charcoal and refining sawdust 
charcoal are contained) of this invention. The waste culture-medium carbide 10g of Example 10 
was added and agitated in 1000 ml of water, and the phosphate anion concentration 
(orthophosphoric acid ion concentration) which extracted water and was eluted 24 hours 
afterward, and the eluted total phosphorus acid concentration were measured. Total phosphorus 
acid concentration was 1335.11 mg/l, and phosphate anion concentration was 262.35 mg/l. 
From both difference, condensed-phosphoric-acid concentration was 1072.58 mg/l. The same 
method as Example 1 was used for phosphate anion concentration and total phosphorus acid 
concentration. 

[0Q43](Example 11) The potassium phosphate powder 250g and the magnesium phosphate 
powder 250g were added, preparing and agitating 5 kg of enoki mushroom waste culture media 
(it is the same as Example 10) in the carbonization apparatus provided with the churning 
function. And the carbonization apparatus was lit, where supply of oxygen is lessened, it heated, 
and the waste culture medium was carbonized. This obtained about 2 kg of enoki mushroom 
waste culture-medium carbide (refining wood quality split charcoal and refining sawdust 
charcoal are contained) of this invention. 

[0044](Example 12) Spray spraying of the potassium phosphate solution 700g (20% of potassium 
phosphate concentration) was carried out, supplying and agitating 5 kg of enoki mushroom 
waste culture media (what is the same as for Example 1 0 and a presentation, and dried this to 
some extent) in the carbonization apparatus provided with the churning function. And the 
carbonization apparatus was lit, where supply of oxygen is lessened, it heated, and the waste 
culture medium was carbonized. This obtained the waste culture-medium carbide of this 
invention. 

[0045](Example 13) Spray spraying of the solution 700g which contains acetic acid and 
phosphoric acid in the piece of a sawdust was carried out, preparing and agitating 5 kg of enoki 
mushroom waste culture media (it is the same as what was used for Example 1 2) in the 
carbonization apparatus provided with the churning function. The acetic acid concentration in 
solution is 10%. 
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Phosphoric acid concentration was 1%. 

Then, the potassium phosphate powder 250g twist magnesium phosphate powder 250g was 
added, making churning maintain. And the carbonization apparatus was lit, where supply of 
oxygen is lessened, it heated, and the waste culture medium was carbonized. This obtained the 
waste culture-medium carbide of this invention. 
[0046] 

[Effect of the Invention]Phosphate meltable [ in the woody split charcoal of this invention ] to 
water in the surface of woody split charcoal or fine pores is supported. Unless it was not only 
added by woody split charcoal, phosphate is supported by woody split charcoal and woody split 
charcoal in particular is grinding-ized, the gestalt which a woody split has is held to some 
extent, and since woody split charcoal is porosity, it forms an opening between soil. In other 
words, by forming this opening, not all the phosphate contacts [ that all the woody split charcoal 
contacts soil and ] soil. Therefore, the contact of phosphate supported by woody split charcoal 
with the metal ion in soil also decreases, the supported phosphate combines it with the metal 
ions (for example, calcium, iron, aluminum, etc.) in soil rapidly, and it becomes it is few and good 
phosphoric acid absorbing to form a poorly soluble salt according to crops. 
[0047]The opening formed between soil forms the growing space of a microorganism, and 
contacts [ a microorganism ] phosphate more often directly, and can expect growth of a 
microorganism. If the root of the crops which grew up to be the above-mentioned opening is 
extended and woody split charcoal is contacted, phosphate will contact the moisture in the 
mucus in which crops are produced originally, and it will be directly absorbed by crops. 
According to the woody split charcoal of this invention, for the above-mentioned reason, a high 
manure good rate is expectable. After way-flowing out or consuming phosphate, the soil 
improvement effect as woody split charcoal can be maintained, aversion-ized depressor effect 
can be demonstrated by a permeable improvement, promotion of aeration, etc., a microbial 
activity can also be activated, and granulation of the ground can also be promoted. 
[0048]After the manufacturing method of the woody split charcoal of this invention adds and 
agitates water-soluble-phosphoric-acid salt powder to the woody split which this absorbed 
moisture after making a woody split absorb moisture, where supply of oxygen is lessened, it is 
heated and carbonizes a woody split. 

According to this method, the woody split charcoal which has the above effects can be 
manufactured easily and certainly. 

The manufacturing method of the woody split charcoal of this invention heats and carbonizes a 
woody split, where supply of oxygen is lessened, and it adds the solution of a water-soluble- 
phosphoric-acid salt to the woody split charcoal before cooling. 

According to this method, the woody split charcoal which has the above effects can be 
manufactured easily and certainly. 

The disposal method of the mushroom waste culture medium of this invention adds the solution 
of water-soluble-phosphoric-acid salt powder or a water-soluble-phosphoric-acid salt to a 
mushroom waste culture medium, By heating, where supply of oxygen is lessened after that, and 
carbonizing the woody split in said mushroom waste culture medium, since processing of ** Li 
and a waste culture medium is the carbonization by heating, processing can perform it easily 
and promptly. Since refining wood quality split charcoal provided with an outstanding effect 
which was mentioned above is contained, the mushroom waste culture-medium carbide 
manufactured by this processing can be used effective in manure etc. 
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ftM-rz» Tkmiti-vv <y^tmML, tfnbfc©^, 
^sni o y Lfc 0 

[00 34] OHM* 2 ) «*^fi6£«*.;fc«fl:tS*rt 
fc % fgjtLfctJ^JS (StltWl tlfllC) 5kg£*PMI 

5!52 5 0 g :fcJ;l«BiN'^*S'*A»*2 5 0 g Srflsftl 

[0 0 3 5] (H16M3) flmtlg«r«I^^R<i^lSM 

ft*Lfc*J#JS (ftttftl 1 1 151 C) 5kg 
U JJWLft^b, »y7A«70 0 g («HK 

imm.^m'X^x. m.m<nm$*'Pte< hit^mxn 

RllJtj^ (isisJBK) «3kg ^|#fc 0 

[0036] 4 ) mwmmzmittzmmwft 

ic s R«Ufci3*sjH (WtWiiRC) 5kg£M! 

-T5*^7 o o g&*:^HfcfijLfco Tk^S^roHf 
^fiffitt, io%t'feO, iSMii, 

ogirs»Lfco zlx, mtmw^Mx^-tx. mm 
(Dm&z&te < i>tzvtnx*tom Lts&m *rRflss*fc. 

r^i-i 1 ?, *i§?^w^W*«»>i-K (*»a»JP!ft) »3 
k g ^»fc„ HJStsj 4 ro3$cK*R|fflM-^ lOg^io 

0 0m 1 \cWMVm.WU 2 4«fPfl#(C7K?r»®L, ^ 

Ltz-kMmmmzmmLTz. ±mmmmt, 925. 3 

mg/K Hlfc-f 118. lrng/lt* 
ofe. pEj#»Hcfc "9 , *^»»*«f±, 8 0 7. 2m g 

[0037] 5 ) if *p»ft*«ifcRfl:ifi*rt 

K:, ft«Lfci3!8SJPi 1 fcPIC) 5 k s&pfl 
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t-< m^mm 2 o %, T^m so %, t l-c»*<b 

ttSl~3cps, ttSl. 12-1. 1 
4, &mm$) £»bfc*7 0 0 g£x:/l/-f&:*b 

5 0 0 gSr^JDLfco -t L"C, KfbgBSr#^c$*T, 

[0038] (mfeM 6 ) mmm*m*.it&(&a&i w 

fc, f&tbfc&^JI (ItMli^W 5kg£2Mt 
U jf#bfc#e>, *i^Jf?t, ->!)*//^2 5g{|| 
lfi#l 5 i IrI b) £^Pbfc*7 0 0 gtr^yi'Hfrfljb 
fCo »oT, jB»#y*A»* 
2 5 0 g*5<t^^^->^A|&*2 5 0 g^gsftlb 

^IPjlw&fWfMBtfl* (tSffiMffl »3kg £#fc 0 
[0 0 3 9] (Jtttfl 7 ) «#«flB£«*.fc&{fcSIIrt 

id, w»Lfc*ia«ji! mmmitmc) 5k g M 20 

J:OWi 1 fi*%0>*»i:#?J 5 M»%«-> !> * >Oi* (H 
flJLfc„ **ft>f'0)iH**Kf±, 1 o%-e*D. PI** 

mm* y >>a»*2 5 0 9 

2 5 0 gMiLfc„ fit, &fls§£ii«:#*£*-c\ 

J&3kgSrftt. 30 
[0 04 0] 8 ) ^fkggrt KM Lf-fc^S 

ii mmmitmz) ikg»u mmmzmik 

awts*, ^ftsai^^ottiL, ftsiirt, p^#y 
^MMisog (pg£#y *>j*m%2 0%) ^^7° 

[0041] mmm 9 ) wawrtc e«Lfc*s# 

1 t WC) lkgSrWtU KflsgHS:** 

iisog (pn# y ? j*mm iei m*? ^* > v 

[0 04 2] (111603 10) i; *^w#**JWB b 

#sj6 oms%@jt-t?;fc 1 ?, *Jisj?!«)*fc^-gtt, m 

~3mmSSOt©tJi)ot. fcfcMHkSS 
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j»K*!> 9A»*5 0 0 gSrSJPbfco tLT, ^ 

ib *#**«<[; s*fc. 

^t) m2k S his^j i o (ommmmtm 1 o 

g£*l 0 0 Om 1 fcSS&qUJItfU 2 4BflH»fc*$r 

1 3 3 5. llmg/1, M'ftygait 262. 
3 5 m g / 1 -Cfcofc. P>5#<7>S,£ 9 , ffi£PBIft& 
l±, 1 0 7 2. 5 8mg/lti)ofc 0 Pl&'f^VSg 
*5.fct*£P«$g£«, *tt#H 1 t m C^jfeSrfflV^. 
[0 04 3] (Hlfcftl 1 1 ) a^«tg?rffi^fc^ftKg 
rtt, ly^y^jf* (Ultfjl OtHC) 5kg|- 
1MIU SH^LftiPb, y ^A»*2 5 0 gfci 

l>lS-7n->'>A»2 5 0 g trfeiJPbfCc ^eu, 

»2 kgSrftfc. 
[004 4] (HJ£0iJ i 2 ) «#«fg?r«xfcKftSB 
F*3(Cl s ^y^y^rJK** (HJS^Jl 0 t&j*(4, mZX- 
h<9, r*t*r*>5SS*a(ILfcfeO) 5kg?rSAb, 

«i*b*^fe, y ^A^«7 o o g mm* v 
^am2o%) ^xyu-wLfc. ^br, m.\m. 
w.*m-x£*kx, mm<Dfc%;*&t£< hitikmx°tom 
b, mmmzmttsittz, ^ti\cx<o, *%m<Dmmm 

[oo45] mmm 1 3 j ttmnetrfi^^AftaiK 

b) 5k g £«tu mtLKtfib* &&mmzs mm 
ioi.ximm^^^mm7 0 0 g 

fco TK^fro^^ftttx I0%f*)9, 

y ■>A»*2 5 0 B *sJ;9»»-r^^^At&*2 
5 0g*m*Pbfc o ^rbT, ^ft»g*#^c$*T, Ht 
bfc^ffi-eipfib, K»**SflsS* 

[0 0 4 6] 

[Hi^if] «pjw*w*s>t^i4, 
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ft if) I»©MffMLtU^i^> 
ft < , ff* fc «t 5 Aff t ft 5 o 

[0 0 4 7] ±«WC»j«**ufcS»H: 1 

SttU flafciqffBSKJRSih.a,, ±1E<D3S J: "9 . * 
«8 w*ft»tf£ (' £ it tf , iff v *HMM«aqW*f # 

[0 0 4 8] #*W©*K»tf&©»it:£ifctt, 
#B»«»*SraSJPLSt»Lfca, »*ff>#*&«:'>ft< L 



(8) #M¥l 0-1 7 3 9 0 
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* izfcn^im^*muK*mk$ikz> tot* 

lcfT5 rt^-c§5„ rco&yilcJ; !>£{]£ Sit 



(si) int. ci. 6 sums-* jTrtsa#-^ fi K«**tt3f 

//(C0 5G 3/04 
C0 5B 13:06) 
C 0 9 K 101:00 



